TRANSITION JCES 

<M/ [Translation from Japanese] 

29 Broadway ♦ Suite 2301 ^^flf / 



New York, NY 10006-3279 

Tel. (212) 269-4660 ♦ Fax (212) 2694662 



(19) Japanese Patent Office (JP) 
d2) Official Gazette of Unexamined Patent Applications (A) 

(11) Patent Application Publication Number: 56-10639 

(43) Patent Application Publication Date: February 3, 1981 



(51) Int. CI. 3 Identification Code Internal File Nos. 

F 24 F 11/00 6968-3L 
F25B 49/00 7024-3L 

Number of Inventions [Independent Claims]: 1 

Request for Examination: Not Yet Requested (Total Of 4 Pages) 


(54) Title of the Invention: 


Operating Method for Refrigerating Device 


(21) Application Number: 


54-83985 


(22) Application Date: 


July 4, 1979 


(72) Inventor: 


Koji Kameshima 




Hitachi Mechanical Research Center 




502, Kandatsumachi, Tsuchiura-shi 


(72) Inventor: 


Minoru Kano 




Hitachi Mechanical Research Center 




502, Kandatsumachi, Tsuchiura-shi 


(72) Inventor: 


HidekiTANAKA 




Hitachi Mechanical Research Center 




502, Kandatsumachi, Tsuchiura-shi 


(72) Inventor: 


Toshihiko Fukushima 




Hitachi Mechanical Research Center 




502, Kandatsumachi, Tsuchiura-shi 


(71) Applicant: 


Hitachi, Ltd. 


1-5-1, Marunouchi, Chiyoda-ku, Tokyo 


(74) Agent: 


Toshiyuki Usuda, Patent Attorney 



1 



Specification 

1. Title of the Invention 

Operating Method For Refrigerating Device 

2. Claims 

An operating method for a refrigerating device comprising a predicting device for 
predicting the load and change in atmospheric conditions on the predicted day of 
refrigerating device operation, a thermal storage device for storing refrigerating device 
output and a refrigerating device, wherein the method operates according to a predicted 
energy consumption pattern based on the predicted change in atmospheric conditions 
and the refrigerating device operating pattern generated from the predicted value for 
the air conditioning load. 

3. Detailed Description of the Invention 

The present invention relates to an operating method for a refrigerating device in 
a refrigerating or air conditioning system. 

Refrigerating devices with a smaller capacity than the maximum value of the load 
are used in refrigerating and air conditioning systems in order to lower installation costs 
and power contract values. These refrigerating devices operate according to the 
method shown in FIG 1 , FIG 2 and FIG 3. Load Ql is generated between the air 
conditioning start time Ti and the air conditioning end time T 2 , but the maximum value 
exceeds the maximum value Q2max of refrigerating device output Q 2 . Because the 
refrigerating device starts at time Ti, it has an air conditioning energy deficiency of Si + 
S 3 - S 2 as shown in FIG 1 . In order to prevent an energy deficiency, the refrigerating 
device is started earlier at TV shown in FIG 2 and the refrigerating device is operated as 
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shown in FIG 2. This allows air conditioning energy predicted beforehand to be stored 
in a thermal storage tank. 

In the operating method shown in FIG 1 , FIG 2 and FIG 3, the refrigerating 
device is usually operated over a period of time to generate the air conditioning load. 
As a result, the refrigerating device must operate at maximum output during the period 
of maximum air conditioning load. However, the time period of greater air conditioning 
load and the time period of higher atmospheric temperature and humidity often match 
during the operation of the refrigerating device. In this situation, the refrigerating device 
is operating with a high cooling water temperature or at a lower coefficient of 
performance. Therefore, the refrigerating device operating method of the prior art ends 
up maximizing operating costs for the air conditioning system. 

The purpose of the present invention is to eliminate the problem associated with 
the refrigerating device operating method of the prior art. The present invention 
provides an air conditioning system with lower operating costs by selecting a 
refrigerating device operating pattern to minimize operating costs using prediction 
values for the air conditioning load and for the energy consumption fluctuation pattern. 

A working example of the refrigerating device operating method of the present 
invention will now be explained with reference to FIG 4 through FIG 8. 

FIG 4 is a block diagram of the refrigerating device controller in this working 
example of the present invention. In this controller, a predicting device 1 predicts the air 
conditioning load pattern and atmospheric condition pattern. The processing device 2 
determines the operating method for the refrigerating device based on the results of the 
prediction, and this is stored in the storage device 3. The operation indicator 4 
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references the operating signals from the storage device 3 based on the time signals 
outputted from the timer 5, and the operating signals are outputted to the refrigerating 
device 6. 

FIG 5 shows the operating signals stored in the storage device 3 in FIG 4. Here, 
To and T 2 indicate the start and end times for the refrigerating device controller, and 8 t 
indicates the control switching time interval. As shown in FIG 5, the maximum value 
refrigerating device operating signals Qm are stored in the storage device 3 as a 
function of time t. As a result, operating signal Qri (t) can be outputted by the operation 
indicating device 4 directly from the timer 5 using the time signals t. The following is an 
explanation of the calculating method for the processing device 2 with reference to FIG 
6 and FIG 7, where the refrigerating device output Qr switches between five stages Qo 
(= stop), Qi , Q2, Q3 and Q4. 

In the first step, the predicted energy consumption Wr is calculated for the 
refrigerating device output QR for Q 0 , Qi, Q2, Q3 and Q 4 based on the output from the 
predicting device 1 in FIG 4. As shown in FIG 6, the W R fluctuation pattern is then 
determined for Qo, Qi, ... Q 4 and the appropriate energy consumption level Ws is set. 

In the third step, as shown in FIG 7, the refrigerating device output Qr2 pattern is 
determined based on the predicted energy consumption pattern W R and the energy 
consumption level W s . In the examples shown in FIG 6 and FIG 7, the predicted 
energy consumption pattern W R and the energy consumption levels Ws are compared 
over time, and the maximum refrigerating device output Qr less than Wr at each point 
in time is set as Qr2. Next, the set refrigerating device output Q R2 is calculated, and the 
2 Q value is determined. 
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In the next step, the Sq value is compared to the cumulative value El for the load 
Q L (corresponding to Si + S 3 - S 2 in FIG 1 ). If the difference between Sq and Z L is less 
than the predetermined value, the calculation is ended. If greater, the energy 
consumption level W s is corrected and the third step is repeated. 

This has been rendered in diagram form in FIG 8. 

Here, the pattern for the refrigerating device output Qr2 was set using the 
method shown in FIG 6 and FIG 7. However, the method shown in FIG 9 and FIG 10 or 
the method shown in FIG 1 1 and FIG 12 can also be used. In the example shown in 
FIG 9 and FIG 10, the energy consumption level Ws is compared to the predicted 
energy consumption pattern W R at various points in time. The minimum refrigerating 
device output exceeding W s at any given point in time is set as Qr2. 

In the example shown in FIG 11 and FIG 12, the energy consumption level W s is 
compared to the predicted energy consumption pattern W R at a certain time interval 5 t , 
and the refrigerating device output providing predicted energy consumption closest to 
Ws is set as Qr2. 

The method of the present invention brings the refrigerating device output into 
conforming with the load and eliminates unnecessary operation. 

As described above, the refrigerating device operating method of the present 
invention can be used to reduce operating costs. 

4. Brief Explanation of the Drawings 

FIG 1, FIG 2 and FIG 3 are diagrams used to explain the operating method for a 
refrigerating device of the prior art. FIG 4 is a block diagram of the refrigerating device 
controller in the operating method for a refrigerating device in a working example of the 



present invention. FIG 5 is a diagram used to explain the configuration of the storage 
device in FIG 4. FIG 6 and FIG 7 are diagrams used to explain the processing method 
for the processing device in the present invention. FIG 8 is a flow chart showing the 
processing method for the processor in the present invention. FIG 9, FIG 10, FIG 11 
and FIG 12 are diagrams used to explain other examples of processing methods for the 
processor in the present invention. 

1 ... predicting device, 2 ... processing device, 3 ... storage device, 4 ... refrigerating 
device operation indicator, 5 ... timer, 6 ... refrigerating device 

Agents Toshiyuki Usuda, Patent Attorney 

[Text in Figures:] 
FIG 1 

[x-axis] Time 
[y-axis] Load 

FIG 2 

[x-axis] Time 

[y-axis] Thermal Storage 

FIG 3 

[x-axis] Time 

[y-axis] Refrigerating device Output 
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FIG 4 
FIG 5 
Time 



FIG 6 

[x-axis] Time 

[y-axis] Estimated Energy Consumption 



FIG 7 

[x-axis] Time 

[y-axis] Set Refrigerating device Output 

FIG 8 
Start 

Calculate W R Pattern 

Postulate W s 

Determine Qr2 Pattern 

Calculate Eq 

Determine 

El * £ Q -> Adjust 

E L = E Q -> End 



7 



FIG 9 

[x-axis] Time 

[y-axis] Estimated Energy Consumption 



FIG 10 
[x-axis] Time 

[y-axis] Set Refrigerating device Output 

FIG 11 
[x-axis] Time 

[y-axis] Estimated Energy Consumption 

FIG 12 
[x-axis] Time 

[y-axis] Set Refrigerating device Output 
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